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A B S T R A C T
Klebsiella pneumoniae is one of the most common organisms causing endogenous endophthalmitis in
East Asia. Herein we report the cases of two diabetic patients with K. pneumoniae renal abscess and
endophthalmitis. Although endogenous endophthalmitis is rare, both internists and ophthalmologists
should be alert to the possibility of endogenous endophthalmitis in diabetic patients caused by K.
pneumoniae renal abscess. Intravitreal ceftazidime, amikacin, and corticosteroid at an appropriate
dosage are required for cases of endogenous Klebsiella endophthalmitis.
 2009 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Endogenous endophthalmitis, also termed metastatic
endophthalmitis, occurs when organisms reach the eye via the
bloodstream, and enter the internal ocular space by crossing the
blood–ocular barrier. Most cases of endogenous endophthalmitis
reported outside of East Asia are caused by Gram-positive bacterial
and fungal infections.1,2 Incontrast,most reports fromEastAsiahave
revealed thatGram-negativebacterial endogenousendophthalmitis
ismore common.3–5 Among these, Klebsiella pneumoniae is themost
common causative organism in diabetic patients with pyogenic
hepatic abscess and endogenous endophthalmitis,3–7 and endogen-
ous K. pneumoniae endophthalmitis (EKE) is considered a rare
complication of Gram-negative bacteremia or sepsis.3–7 However,
the other infectious causes of EKE have been underestimated, such
as renal and perinephric abscesses.8–11 Thus, the disease usually
results in a poor visual outcome, and salvageable vision is limited to
eyes that are diagnosed and treated early.5 Herein, we report two
cases of EKE with either perinephric or renal abscess.
2. Case reports
2.1. Case 1
A 50-year-old diabetic female had fever, chills, and cough
without sputum for one month, and complained of left ﬂank pain* Corresponding author. Tel.: +886 3 3281200x8671; fax: +886 3 328 7798.
E-mail address: cgr999chiayi@yahoo.com.tw (K.-J. Chen).
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doi:10.1016/j.ijid.2009.05.014while coughing. At a localmedical hospital, blood culture revealed
the organism, identiﬁed as K. pneumoniae. Two weeks later, she
developed progressive onset of blurry vision in the right eye. She
was diagnosed with pneumonia and EKE, and referred to Chang
Gung Memorial Hospital, Taoyuan, Taiwan. At presentation, her
visual acuity was hand motion in the right eye and 20/60 in the
left. There was no history of ocular trauma or surgery. On
examination, the anterior segment demonstrated corneal edema
and pupillary ﬁbrin in the right eye. Intraocular pressure was 46
mmHg in the right eye and 18mmHg in the left. No fundal details
were observed in the right eye and ocular ultrasonography
showeddiffuseopacity in the vitreous cavity. Results of laboratory
testing showed a white blood cell count of 16.5  109/l (82%
neutrophils), a red blood cell count of 3.19  1012/l, a platelet
count of 441  109/l, a hematocrit of 28.1%, a hemoglobin
concentration of 8.4 g/dl, an alanine aminotransferase concentra-
tion of 32 U/l, a creatinine concentration of 1.2 mg/dl, a glucose
concentration of 410 mg/dl, and a C-reactive protein concentra-
tion of 102 mg/l. Urinalysis revealed 3+ ketone, 1+ white blood
cells, and 2+ Gram-negative bacilli. Chest roentgenograms in the
supine position showed pneumonia over the right lower lobe.
Abdominal computed tomography and echography showed a
subcapsular abscess without nephrolithiasis in the left kidney
(Figure 1), while no liver, spleen, or iliopsoas abscesses were
observed. She was diagnosed with perinephric abscess and
endogenous endophthalmitis. She was treated with initial
intravenous ceftriaxone, and intravitreal vancomycin and cefta-
zidime in the right eye immediately. Topical vancomycin,
ceftazidime, 1% atropine, 1% prednisolone acetate, brimonidineses. Published by Elsevier Ltd. All rights reserved.
Figure 1. In case one, an abdominal computed tomography scan demonstrated
perinephric abscess (arrows) with capsular enhancement in the left kidney.
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were used to treat the right eye.
On day 2 after admission, blood and urine cultures revealed the
organism of K. pneumoniae, which was also demonstrated in
vitreous culture on day 3. The antibiotic susceptibility pattern of
the K. pneumoniae isolate is shown in Table 1.
On day 14, inﬂammation of the vitreous and anterior chamber
increased in the right eye. There was scleral necrosis over the
superonasal area of the right eye (Figure 2A); moreover, her visualTable 1
The organisms, susceptibility patterns, treatments, and outcomes in two cases of Klebs
Case 1
Culture site Blood Urine Vitreous
Organisms K. pneumoniae K. pneumoniae K. pneumoniae
Susceptibility patterns
Amikacin S S S
Gentamicin S S S
Cefazolin S S S
Cefuroxime S S S
Ceftriaxone S S S
Ceftazidime S S S
Cefepime S S S
Ciproﬂoxacin S S S
Imipemen N/A N/A N/A
Ertapenem S S S
Piperacillin–tazobactam S S S
Amoxicillin–clavulanic acid S S S
Aztreonam S S S
Treatments
Systemic antibiotics Ceftriaxone (2 g, q12h)
Ocular agents
1st IVI Vancomycin (1 mg/0.1 ml)
Amikacin (0.4 mg/0.1 ml)
2nd IVI Amikacin (0.4 mg/0.1 ml)
Ceftazidime (2 mg/0.1 ml)
Dexamethasone (0.4 mg/0.1 ml)
SCI Amikacin 25 mg
Ceftazidime 50 mg
Dexamethasone 0.4 mg
Outcomes
Kidney Resolution of perinephric absces
Eye
Evisceration No
Visual acuity No light perception
N/A, not applicable; IVI, intravitreal injection; SCI, subconjunctival injection.
a Both Klebsiella pneumoniae and Escherichia coli.acuity deteriorated to no light perception. Intravitreal and
subconjunctival ceftazidime, amikacin, and dexamethasone were
performed in the right eye. Although the perinephric abscess
slowly resolved, she refused to undergo the drainage procedure for
the perinephric abscess. After four weeks of intravenous ceftriax-
one, her condition was stable without fever and discomfort. She
was discharged with treatment of oral cefadroxil (1 g/day). One
month later, there was mild phthisis (bulbar atrophy) of the right
eye with no light perception (Figure 2B). Three months later, the
patient was no longer in pain andwas off all treatments in the right
eye. Abdominal echography did not show the perinephric abscess
in the left kidney.
2.2. Case 2
A 48-year-old diabetic female without regular medical control
suffered from general weakness and fever for 2 days, and visited a
local medical hospital where diabetic ketoacidosis (blood sugar
level 534 mg/dl) with sepsis was diagnosed. Blood cultures
revealed the organism to be K. pneumoniae, and sputum and urine
cultures demonstrated the organisms K. pneumoniae and Escher-
ichia coli. Since the K. pneumoniae isolate was susceptible to
amikacin, ceftazidime, cefuroxime, and imipenem (Table 1), she
was treated with intravenous ceftriaxone for systemic infection.
Four days later, she developed progressive blurry vision and red
eyes in both eyes in 3 days. Abdominal echography revealed a right
renal abscess without nephrolithiasis and thus endogenous
endophthalmitis with renal abscess was diagnosed. After she
was treated with intravitreal vancomycin and amikacin, she was
referred to Chang Gung Memorial Hospital, Taoyuan, Taiwan. Oniella pneumoniae renal/perinephric abscess and endophthalmitis
Case 2
Blood Urine Sputum Vitreous
K. pneumoniae K. pneumoniae/ E. coli K. pneumoniae/ E. coli K. pneumoniae
S Sa Sa S
N/A N/A N/A N/A
N/A N/A N/A N/A
S Sa Sa S
N/A N/A N/A N/A
S Sa Sa S
N/A N/A N/A N/A
N/A N/A N/A N/A
S Sa Sa S
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
Ceftriaxone (2 g, q12h), amikacin (300 mg, q12h)
Vancomycin (1 mg/0.1 ml)
Amikacin (0.4 mg/0.1 ml)
Vancomycin (1 mg/0.1 ml)
Amikacin (0.4 mg/0.1 ml)
Dexamethasone (0.4 mg/0.1 ml)
Amikacin 25 mg
Dexamethasone 0.4 mg
s Resolution of renal abscess
No
No light perception
Figure 2. (A) A scleral abscess was seen over the superonasal area of the right eye of
case one. (B) One month later, the scleral abscess had subsided, resulting in a
residual scar.
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With no history of ocular trauma or surgery, therewas conjunctival
with scleral necrosis, corneal edema with opacity, and signiﬁcant
anterior chamber reaction in both eyes. No fundal details were
observed and ocular ultrasonography showed diffuse opacity in
the vitreous cavity. Results of laboratory testing showed a white
blood cell count of 9.7  109/l (89% neutrophils), a red blood cell
count of 2.67  1012/l, a platelet count of 545  109/l, a hematocrit
of 21.9%, a hemoglobin concentration of 7.0 g/dl, an aspartate
aminotransferase concentration of 24 U/l, a creatinine concentra-
tion of 0.8 mg/dl, a glucose concentration of 268 mg/dl, and a
hemoglobin A1C of 9.9%. Abdominal computed tomography
showed multiple small abscesses without nephrolithiasis in
the right kidney. Intravenous ceftriaxone and amikacin were
started. Even though blood, vitreous, and urine cultures showed no
growth of organisms in our hospital, vitreous culture at the
previous local medical hospital revealed the organism K. pneu-
moniae. On day 4 after admission, therewas scleral necrosis in both
eyes. Intravitreal injections of vancomycin, amikacin, and dex-
amethasone were performed in both eyes immediately. Six weeks
later, the patient was no longer in pain and was off all treatments.
Both eyes were phthisical (bulbar atrophy) with no light
perception. Abdominal echography did not show the renal abscess
in the right kidney.
3. Discussion
Perinephric and renal abscesses are a rarity amongst the various
intra-abdominal abscesses: the former were found to account for
only about 0.02% of hospital admissions and the latter for about
0.2% in Altemeier’s series of 540 intra-abdominal abscesses.12
Several risk factors such as renal stones, recurrent urinary tractinfections, structural abnormalities of the urinary tract, history of
urologic surgery, trauma, and diabetes mellitus have been
identiﬁed in patients with perinephric and renal abscesses.8–12
However, the only risk factor in these two patients was diabetes
mellitus.
Over the past decade, several studies have focused on the
characteristics and virulence factors of K. pneumoniae. Capsular
serotypes K1 and K2 are the most common forms seen in K.
pneumoniae in Taiwan and Singapore, as reported in a seroepide-
miologic study.13,14 K. pneumoniae serotype K1 has been sig-
niﬁcantly associated with liver abscess and the complication of
endophthalmitis and meningitis, especially in diabetic
patients.15,16 In an experimental murine model of K. pneumoniae
endophthalmitis, hypermucoviscositywas identiﬁed as a virulence
factor in clinical bacteremia isolates of K. pneumoniae.17 Infections
with K1 and K2 capsular serotype, the hypermucoviscosity
phenotype, and aerobactin production were found to be important
determinants of virulence with the development of a distinctive
invasive syndrome in patients with K. pneumoniae bloodstream
infections.17–19
The insidious presentation of perinephric/renal abscess creates
diagnostic difﬁculties with poor consequences in the event of
delayed treatment. Hence, complications may extend to the
peritoneal cavity, skin, chest, or eye. In order to detect pathologic
changes in the kidney, renal ultrasonography and abdominal
computed tomography scans are the most useful diagnostic
modalities. In the two cases presented here, the course of
perinephric/renal abscess with EKE resembled that of pyogenic
liver abscess with EKE. Because of the rarity of patients with renal/
perinephric abscesses, the diagnosis and treatment may be
delayed, as occurred in case 1. Once EKE is diagnosed, renal or
periphrenic abscess should be considered one of the infectious
sources. On the other hand, when Klebsiella renal/perinephric
abscess is diagnosed, EKE should also be considered one of the
complications. The clinical ﬁndings of initial exudation in the
anterior segment and subsequent scleral suppuration are the
clinical evolutions in severe EKE.
Intravitreal injections of antibiotics have become a commonly
utilized standard treatment for infectious endophthalmitis. The
intraocular concentration of antibiotics after intravitreal injection
is far greater than that achieved by any other method of antibiotic
administration. In the Endophthalmitis Vitrectomy Study, all
patients received intravitreal amikacin and vancomycin, but the
current antibiotic treatment for endophthalmitis includes vanco-
mycin for Gram-positive coverage and either ceftazidime or an
aminoglycoside for Gram-negative coverage.20,21 Concerning the
antibiotic susceptibility of K. pneumoniae, both ceftazidime and
amikacin are still useful for the coverage. Regarding the visual
outcome of patients with EKE, salvageable vision is limited to eyes
that are diagnosed and treated early.5 Despite aggressive
intravenous and intravitreal antibiotic therapy in a large series
of 22 patients (27 eyes) with K. pneumoniae liver abscess and
endogenous endophthalmitis, ﬁnal visual acuity of light perception
or worse affected 89% eyes, of which 41% were eventually
eviscerated or enucleated.5 Successful treatment with retained
useful vision better than 20/200 was achieved in three eyes, of
which two received early intravitreal corticosteroid injections.5
Thus, early intravitreal treatment of ceftazidime and amikacin at
an appropriate dosage is necessary for cases of EKE. Intravitreal
dexamethasone also plays an important role in subsiding the
ocular inﬂammation of EKE.
Despite aggressive parenteral and intravitreal antibiotic inter-
vention, visual outcome was extremely poor in the current two
cases of EKE associated with renal/perinephric abscess. Given the
possible fulminant course, both internists and ophthalmologists
should be alert to the possible development of EKE when diabetic
K.-J. Chen et al. / International Journal of Infectious Diseases 14 (2010) e429–e432e432patients with renal/perinephric abscesses complain of ocular
symptoms.
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